Modulation of direct leptin signaling by soluble leptin receptor.
Soluble leptin receptor (SLR) represents the major leptin binding activity in plasma. It is generated by alternative splicing of OB-R mRNA (OB-Re) and/or ectodomain shedding of membrane-spanning receptors. To determine the role of SLR in leptin activation of its long-form receptor, OB-Rb, we established in vitro assays using a cell line stably expressing OB-Rb. Human embryonic kidney 293 cell lines stably overexpressing OB-Rb show a dose-dependent leptin-induced signal transducer and activator of transcription 3 (STAT3) tyrosine phosphorylation and STAT3-responsive luciferase (STAT3-luc) activity. We demonstrate that when SLR is incubated with free leptin, binding of leptin to OB-Rb is reduced, with corresponding decrease of leptin-induced STAT3 tyrosine phosphorylation and STAT3-luc activity. However, by preparing leptin/SLR mixtures containing the same amount of free leptin but increasing amounts of leptin-SLR complex, we show that leptin-SLR complex does not inhibit OB-Rb activation by free leptin. These results suggest that in settings in which leptin and SLR coexist, SLR may sequester leptin from productive interactions with OB-Rb. Because plasma SLR levels are independently regulated by many different physiological and pathophysiological conditions, SLR may modulate the actions of leptin in tissues in which direct action of leptin has been demonstrated.